Chemical properties of Crataegus pentagyna subsp. pentagyna, C. orientalis subsp. orientalis, C. orientalis subsp. szovitsii, C. tanacetifolia, C. azarolus var. aronia, C. monogyna var. lasiocarpa, C. monogyna var. monogyna taxa that are naturally distributed in Western Anatolia were determined in this study. Leaf and flower samples collected from Izmit, Sakarya, Balıkesir, Izmir, Kütahya, Muğla and Isparta provinces of Western Anatolia to determine volatile components in 2010-2014 period were dried at room temperature. Volatile components that were obtained by dry phase microextraction (SPME) method in Süleyman Demirel University Central Laboratories were determined in Gas chromatography-mass spectrometry (GC-MS). A total of 81 volatile components belonging to 7 hawthorn taxa were determined. Volatile oil components that were identified at highest ratios were benzaldehyde (82.54%) butyraldehyde (38.27%) and (E)2-hexenal (21.67%) components. Moisture values of hawthorn seeds samples that were collected from sample areas during ripening period were determined. Fatty acid composition was determined in with Gas Chromatography-Flame Ionization Detector (GC-FID) using standard fatty acid mixture. Moisture values of hawthorn seeds varied between 14.49%-36.33%. 10 fatty acid compositions belonging to 7 hawthorn taxa were determined, the highest were linoleic (64.23%), oleic (39.36%) and palmitic acid (8.16%) respectively.
reactions caused by synthetic medicines and pollution caused by pharmaceutical industry have made herbal treatment important today (Bulut, 2006) . Plants used as herbal drugs in treatment in traditional and modern medicine are called "Medicinal Plants" (Baydar, 2007) . Turkey has a high number of medicinal and aromatic plants due to its rich flora. Plants have been used by local people for treatment purposes, as food, tea, spices, dye, insecticide, for treatment of animal diseases, as resin, glue and as volatile fixed oils, beverage and for cosmetics industry as a part of our long traditional cultural diversity (Faydaoğlu and Sürücüoğlu, 2011) .
Pharmacologic studies carried out on these medicines based on their purpose of use have scientifically explained some biological effects (Baydar, 2007) . Plants are characteristically composed of mostly high-molecular-weight substances such as carbohydrates, oil, protein, cellulose, lignin and pectin, which are called primary metabolites. Apart from primary metabolites which have functions that are essential to growth and development plants also contain small moleculare weight secondary metabolites such as alkaloids, volatile oils, glycosides, heterocyst, steroids, flavonoids, tannins, phenols, color substances and resins, which are sometimes at unmeasurable levels and are not essential in terms of the vitality of plants. Therapeutic activity of a medicinal plant arises from these bioactive substances. Plants which are rich in terms of secondary metabolites mostly fall into the group of medical and aromatic plants (Baydar, 2007) .
Certain parts (leaf, flower, sprout, fruit, root) of hawthorn (Crataegus) species, which are one of the widely used plants among the public, are traditionally used to treat various diseases. Dried flower and fruits of hawthorn are prepared as tea and used to treat tonsillitis, coughing, poor coronary activity, cardiac pain, tachycardia, renal diseases, arteriosclerosis, liver pain and hemorrhoids (Baytop, 1984; Karadeniz, 2004; Meriçli, 1994) . Hawthorn, which has been used as traditional medicine, has drew attention from the world of science and various studies have been carried out. Previous studies reported that different taxa of hawthorn have antiarrhythmic effect (Garjani et al., 2000) ; hypotensive effect and increase coronary blood flow (Birman et al., 2001) , they have anti-ischemic (Al Makdessi et al., 1999) anti-inflammatory (Bor et al., 2012) , antioxidant effect (Bahorun et al., 1994; Bahorun et al., 1996; Bor et al., 2012) they protect vascular integrity (Miller, 1998) , have antiviral (Shahat al., 1998 ), antithrombotic (Arslan et al., 2011 ), antifungal (Orhan et al., 2007 , antinociceptive (Bor et al., 2012) effects and that they are effective in early periods of congestive heart failure (Rietbrock, 2001) .
Hawthorn refers to deciduous trees or shrubs belong to genus Crataegus L. of family Rosaceae which generally has thorns (Christensen, 1992; Dönmez, 2004) . Genus hawthorn has around 200 species around the world. Although more than 1000 names have been reported for this plant around the world, it has 100-200 species. Some characteristics of the genus such as leaf and seed morphology, number of seed and fruit color are polymorphous. Polymorphism and hybridization are the reason for high number of synonyms. There are 26 hawthorn taxa growing in Turkey (Dönmez, 2007) .
This study aims to determine chemical contents of different hawthorn species which are a wild species distributed in Western Anatolia.
MATERIAL ANd METHOd

MATERIJAL I METODA
Material of the study consisted of Crataegus samples collected from A1-A2, A3,B1-B2, B3, C2 and C3 squares according to squaring system in Flora of Turkey (Davis et. al., 1988) 
determination of volatile components -Određivanje hlapljivih komponenti
Volatile components of hawthorn leaves and flowers were determined according to solid phase microextarction method (Vichy et. al., 2003) . Collected plant materials were dried at room temperature. 2 gr of each sample were weighted and placed in glass bottles and were heated at 60 C 0 for 15 minutes. Then they were soaked in injector bottle with a suitable fiber tip and absorbed for 30 min. The compounds that were exposed to fiber tip were injected to injection block of GC unit and were kept for 5 min for absorption.
GC-MS device (Shimadzu QP 5050, Japan) was used to determine volatile components. HP-5 MS (30 m x 0.25 mm long and 0.25 um film thickness) column and Helium (10 psi flow rate) was used as carrier gas in the device. Injection block temperature was 240 °C and detector temperature was 250 °C.
determination of fruit seed fixed oil compositionOdređivanje sastava nehlapljivih ulja u sjemenkama voća
GC-MS (with FID Detector, Shimadzu QP 5050, and Japan) in Suleyman Demirel University Experimental and Observational Student Research and Application Center was used to determine seed fatty acid amount and composition by injecting the samples to the device. Hexane was used to obtain fixed oil by cold extraction (Nimal Ratnayake et. al., 2006) . After 24 hours, pure oil was separated from hexane using rotary evaporator and fixed oil was extracted. Pure cellulose from the extracted fixed oil was exposed to cold extraction in hexane by mixing approximately 15 g sample placed in cartridge at certain intervals for 24 hours. Then, hexane was removed from rotary evaporator, thus leaving oil extracts. 100 µL of the extract was kept in derivatizing agent containing 0.5% sodium methoxide (80:20 (methanol: isooctane) at room temperature for 24 hours (25c). 1 mL isooctane was added and mixed at vortex device (AOCS, 2005) . The supernatant was let to separate. 1 µL of supernatant was injected to GC-FID. Chromatogram evaluation was determined according to supelco 37-fame mixture (fatty acid mixture) standard retention time.
RESULTS
REZULTATI
Volatile components and contents of C. Table 2 Seed fatty acid components of hawthorn taxa were determined in GC-FID analyses. The results for these samples are presented in Table 3 . Fruit seed samples of 7 Crataegus taxa were analyzed and 10 fatty acid components belonging to each taxon were determined. Linoleic (18.2%), oleic (18.1%) and palmitic (16.0%) acid components were the main acids present. Linoleic acid, which was found at the highest ratio (64.23%) was determined from C. pentagyna subsp. pentagyna sample collected from Taşköprü locality. Barros et al., (2010) analyzed fatty acid composition of flower and fruits of C. monogyna Jacq. and determined the highest content of linoleic acid in unripe fruits (58.5%); ripe fruits (17.53%), flower buds (15.64%), flowers (14.17%) over ripened fruits (13.12%). The researchers reported that the fatty acid component with the second highest content was tricosanoic acid, which was determined in flower buds (36.95%), flowers (33.67%), unripe fruits (8.18%), ripened fruits (32.77%) and over unripened fruits (30.40%). γ linoiec acid was reported to be the 3rd fatty acid with the highest content, which was determined in flower buds (26.79%), flowers (29.51%), unripe fruits (5.98%), ripened fruits (7.41%), and over ripened fruits (15.65%). The high content of palmitic acid respectively in over ripened fruits (15.52%), ripened fruits (13.73%), flowers (11.23%), flower buds (11.02%), and unripe fruits (10.61%).
Hawthorn fruits have a wide field of use in its distribution areas and thus around the world. Hawthorn, which has a significant role in food industry, is directly consumed as fruit. Furthermore, due to chemicals such as fatty acid, sterols etc. in its fruit, a review of the literature has shown that hawthorn has antioxidant, antiviral, antifungal and anti-inflammatory effects (Bahorun et al.,1994; Shahat et al., 1998; Orhan et al., 2007; Ahumada et al., 1997) . This study directly concentrated on seeds of hawthorn, which is consumed as food, after removal of flesh section. Thus, fatty acid compositions of fruit seeds, which are considered as waste after consumption of fruits, were identified and amounts of fatty acids were determined in terms of chemical use. The fatty acid with the highest procentage in all samples was found to be linoleic acid. Furthermore, other fatty acids were determined at significant amounts.
